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MODULE FOR STACKING THIN PANELS
AND METHOD OF STACKING THIN PANELS

This application claims the priority of Japanese number
2010-220491 filed Sep. 30, 2010, and Japanese number 2011 -

208304 filed Sep. 25, 2011, hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a module for stacking thin
panels and a method of stacking thin panels. The present
invention particularly relates to a module for stacking a plu-
rality of thin panels and to a method of stacking thin panels
using such modules, the module allowing an adequate area
for load transfer of the thin panels (load transfer area) to be
secured when the plural thin panels are vertically stacked 1n a
state of being supported by the modules. Alternatively, the
present invention relates to a module for stacking a plurality
ol thin panels and a method of stacking thin panels using such
modules, the modules allowing the plural thin panels to be
cificiently and stably stacked 1n a vertical direction.

2. Background Art

Dedicated modules have been used heretofore to store or
transport heavy fragile thin panels (e.g., solar panels) 1n a
state of being vertically stacked without being 1n contact with
one another.

Examples of such modules are disclosed in JP-A-2006-
032978 (Patent Document 1) and JP-UM-A-53-007790
(Patent Document 2).

Such modules include a support surface for supporting a
thin panel from below and a molded member. This molded
member 1s disposed on an outer side of the support surface
and extends 1n a vertical direction. The molded member has
an upper portion and a lower portion that are provided with a
recessed portion or a raised portion capable of being engaged
with one another. The molded member transters the weight of
the thin panels downward by engagement with other molded
members placed thereabove and therebelow.

Such modules are provided at four comers of the thin
panel. The support surfaces of these four modules support the
four corners of the thin panel. The four modules have the
molded members that have raised portions provided 1n upper
portions thereof, and these raised portions are engaged with
the respective recessed portions provided in lower portions of
the other four modules to be arranged therecon. Similarly, the
other such arranged four modules have support surfaces for
supporting another thin panel. Accordingly, the related art
modules support the four corners of the thin panel with the
support surfaces therecol. When the modules are vertically
stacked with the molded members, a pillar body 1s formed.
Therefore, the thin panels can be vertically stacked without
being 1n contact with one another.

Such a module, however, has the following technical prob-
lems.

Firstly; the recessed portion or the raised portion having a
positioning function 1s provided 1n upper and lower portions
of the molded member having a load transfer function that
transiers the weight of the thin panels downward, causing
difficulty 1n securing adequate load transier areas 1n the upper
and lower portions of the molded member. Consequently, the
load 1s not adequately transierred between the modules adja-
cent to each other 1n a vertical direction. Accordingly, the
pillar body formed by combining the modules 1n a vertical
direction 1s unstable, although the four modules can support
one thin panel. Therefore, the pillar body has the possibility to
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crumble due to vibration particularly during transportation,
causing the possibility of damaging the stacked thin panels.

Secondly, the related art modules have difficulty in stack-
ing a plurality of thin panels efficiently and stably 1n a vertical
direction.

For example, when the thin panels stacked using the mod-
ules are transported by a forklift, the thin panels are stacked
on an upper surface of a palette by using modules. In this case,
the modules need to be arranged beforehand on the upper
surface of the palette 1n positions corresponding to four cor-
ners of the thin panel. Specifically, the related art modules
support the four corners of the thin panel merely from only
below with the support surfaces thereof. Thus, the modules
are not fixed to the corners of the thin panel. Consequently,
the support surfaces of the modules need to be arranged
betorehand so as to correspond to the corners of the thin panel
to support the thin panel by the modules. Therefore, the thin
panels each having the four modules attached beforehand
have difficulty in being stacked one after another on the upper
surface of the palette. If thin panels are to be stacked 1n such
a fashion, modules already stacked in a pillar shape on a
palette lose stability or have the possibility to collapse.

SUMMARY

The present imvention has been made to overcome the
aforementioned technical problems, and an object of the
present imnvention 1s to provide a module for stacking a plu-
rality of thin panels and a method of stacking thin panels, the
module and the method allowing an adequate area for load
transier of the thin panels (load transier area) to be secured
when the plural thin panels are vertically stacked 1n a state of
being supported by the modules.

Moreover, another object of the present mnvention in light
of the above technical problems 1s to provide a module for
stacking a plurality of thin panels and a method of stacking
thin panels, the module and the method allowing the plural
thin panels to be efficiently and stably stacked 1n a vertical
direction.

According to an aspect of the present invention, the module
for stacking the thin panels 1includes: a support portion for
supporting the thin panel from below; a load transter portion
connected to the support portion for transferring a weight of
the thin panel downward; and drop-oil preventing means for
regulating horizontal movement of the thin panel. The load
transier portion includes a load transfer surface extending
outward from the support portion. The load transfer surface
includes a load recerving surface provided in an upper portion
of the module and a load releasing surface provided in a lower
portion of the module, and the drop-off preventing means
includes a protrusion portion protruding downward from a
lower portion of the module. When an upper module 1s
stacked on a lower module 1n such a way that the load releas-
ing surface of the upper module 1s adapted to be placed on the
load receiving surface of the lower module, an outer surface
of the protrusion portion of the upper module 1s adapted to
abut on an upper iner surface of the lower module from an
inner side thereof.

According to such a configuration of the module for stack-
ing the thin panels when the plural thin panels are stacked,
the load receiving surface 1n an upper portion of the module
that 1s used for supporting the thin panel from below 1s
arranged on an outer side of the thin panel. On this load
receiving surface, the load releasing surface 1n a lower portion
of a next module 1s placed. The next module supports the thin
plate from below, in such a manner that a load of the thin panel
1s transferred between the upper and lower modules. More-
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over, an outer surface of the protrusion portion protruding
downward from a lower portion of the upper module abuts on
an upper iner surface of the lower module from an 1nner side
thereot, thereby regulating relative movement of the upper
module to an outer side of the lower module. Also, since the
thin panel 1s provided between the modules, relative move-
ment of the upper module to an 1nner side of the lower module
1s regulated. That 1s, the module 1s prevented from being
dropped oif caused by shift in a horizontal direction. Accord-
ingly, unlike the known manner, the load receiving surface
and the load releasing surface forming the load transter sur-
face do not have recessed-raised shaped positioning portions.
Consequently, a size of aload transfer area does not have to be
reduced to regulate relative movement of the upper module to
an outer side and an inner side of the lower module. There-
fore, an adequate area for load transfer of the thin panel can be
secured.

In addition, the support portion 1s preferably a sandwich-
and-support portion for sandwiching and supporting the thin
panel. The sandwich-and-support portion includes an upper
plate-shaped body, a lower plate-shaped body, and a vertical
wall. The vertical wall links an outer edge of the upper plate-
shaped body and an outer edge of the lower plate-shaped body
by a manner 1n which the vertical wall forms a pocket having,
a generally U-shaped cross-section with the upper plate-
shaped body and the lower plate-shaped body. The sandwich-
and-support portion 1s adapted to sandwich and support the
thin panel to be inserted between the lower plate-shaped body
and the upper plate-shaped body from an opening portion of
the pocket. The load transier surface 1s preferably formed on
an outer side of an outer surface of the vertical wall.

According to such a configuration of the module for stack-
ing the thin panels, a thin panel 1s 1nsertable between the
lower plate-shaped body and the upper plate-shaped body
from the opening portion of the pocket having the generally
U-shaped cross-section of the sandwich-and-support portion,
such that the module sandwiches and supports the thin panel.
The load releasing surface of the upper module 1s to be placed
on the load recewving surface of the lower module. Such
placement allows the load transier between the module sand-
wiching and supporting the lower thin panel and the module
sandwiching and supporting the upper thin panel. Further, an
outer surface of the protrusion portion protruding downward
from a lower portion of the upper module 1s to abut on an
upper 1nner surface of the lower module from an 1nner side
thereol, thereby determining a horizontal position of the
upper module by the lower module. Therefore, the thin panels
are capable ol being efficiently and stably stacked in a vertical
direction.

Moreover, the protrusion portion preferably includes a first
stepped portion formed on the load releasing portion, and a
second stepped portion formed on the load receiving surface
and having a shape complementary with the first stepped
portion.

The first stepped portion may include a lower horizontal
surface provided on a side closer to the sandwich-and-support
portion, an upper horizontal surface provided on a side farther
from the sandwich-and-support portion, and a first inclined
surface that 1s provided between the lower horizontal surface
and the upper horizontal surface and extends upward 1n an
outward direction from an outer surface of the vertical wall.
The second stepped portion may include a lower horizontal
surface provided on a side closer to the sandwich-and-support
portion, an upper horizontal surface provided on a side farther
from the sandwich-and-support portion, and a second
inclined surface that 1s provided between the lower horizontal
surface and the upper horizontal surface and extends upward
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in an outward direction from the outer surface of the vertical
wall. Between the modules 1n a stacked state, the lower hori-
zontal surface, the first inclined surface, and the upper hori-
zontal surface of the first stepped portion 1n the lower module
may respectively abut on the lower horizontal surface, the
second inclined surface, and the upper horizontal surface of
the second stepped portion 1n the upper module.

Moreover, the first inclined surface preferably has an 1incli-
nation angle of 60 to 75 degrees.

In addition, the load transier portion may include a box-
structured portion affixed to the outer surface of the vertical
wall. The box-structured portion preferably includes therein-
side ribs extending in a vertical direction. The box-structured
portion preferably has an upper surface forming the load
receiving surface and a lower surface forming the load releas-
ing surface.

Moreover, the upper horizontal surface may be provided so
as to be flush with an upper surface of the upper plate-shaped
body, such that the upper surface of the upper plate-shaped
body can form the load receiving surface. The lower horizon-
tal surface may be provided so as to be flush with a lower
surface of the lower plate-shaped body, such that the lower
surface of the lower plate-shaped body can form the load
releasing surface.

In addition, the box-structured portion may have a gener-
ally L-shaped horizontal cross-section. The upper horizontal
surface, the first inclined surface, and the lower horizontal

surface that form the load receiving surface may extend from
a first end surface to a second end surface of the box-struc-
tured portion. The upper horizontal surface, the second
inclined surface, and the lower horizontal surface that form
the load releasing surface may extend from a first end surface
to a second end surface of the box-structured portion.

Also, the protrusion portion may include an engagement
portion that 1s formed on an inner edge of the lower plate-
shaped body and 1s abuttable on an inner edge of the upper
plate-shaped body.

According to such a configuration of the module for stack-
ing the thin panels, a thin panel 1s 1nsertable between the
lower plate-shaped body and upper plate-shaped body from
the opening portion of the pocket having a generally
U-shaped cross-section 1n the sandwich-and-support portion,
such that the module sandwiches and supports the thin panel.
When an upper thin panel sandwiched and supported by a
module 1s placed on a lower thin panel sandwiched and sup-
ported by a module, a load transfer surface of the upper
module 1s placed on a load transfer surface of the lower
module, thereby transferring a load between the upper and
lower modules. Further, the engagement portion provided on
an mner edge of the lower plate-shaped body of the upper
module 1s to abut on an 1nner edge of the upper plate-shaped
body of the lower module, such that a horizontal position of
the upper module 1s determined by the lower module. There-
fore, the thin panels are capable of being stacked efliciently
and stably 1n a vertical direction.

Moreover, the engagement portion may include an inner
fringe preferably extending downward from an inner edge of
the lower plate-shaped body so as to be abuttable on an inner
edge of the upper plate-shaped body from an inner side
thereof.

Further, the load transfer surface preferably includes a load
receiving horizontal surface provided 1 an upper portion of
the module and a load releasing horizontal surface provided
in a lower portion of the module.

The thin panel may be a solar panel having a rectangular
shape.
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The module may be made of resin and formed by integral
molding.

According to another aspect of the present invention, a
method of stacking thin panel includes: preparing modules
for stacking the thin panels, the modules each including a
support portion for supporting a thin panel from below, a load
transier portion connected to the support portion for transier-
ring a weight of the thin panel downward, and drop-oif pre-
venting means for regulating horizontal movement of the thin
panel by using a protrusion portion protruding downward
from a lower portion of the module; and stacking the thin
panels 1 sequence by supporting corners of the plural thin
panels from below by the support portions of the modules and
by vertically stacking the modules 1n a pillar shape such that
the load transfer portions transier a weight of the thin panels
downward. The stacking step includes determining a horizon-
tal position of an upper thin panel by a lower thin panel by
allowing an outer surface of the protrusion portion of an upper
module to abut on an upper inner surface of a lower module
from an mner side thereof at the corners of the thin panels.

According to another aspect of the present invention, a
method of stacking thin panel includes: preparing modules
for stacking the thin panels, the modules each including a
sandwich-and-support portion that includes a pocket having a
generally U-shaped cross-section and being adapted to sand-
wich and support a thin panel, a load transier portion con-
nected to the sandwich-and-support portion for transferring a
weight of the thin panel downward, and drop-oif preventing
means for regulating horizontal movement of the thin panel
by using a protrusion portion protruding downward from a
lower portion of the module; attaching the modules to four
corners of the plural thin panels to be stacked; and stacking
the thin panels 1n sequence by stacking the modules attached
to the respective four corners of a thin panel on corresponding,
modules of another thin panel 1n a pillar shape such that a
weight of the thin panels 1s transferred downward by the load
transier portions. The attaching step includes sandwiching,
and supporting the thin panel by the sandwich-and-support
portion by inserting the thin panel between the lower plate-
shaped body and the upper plate-shaped body from an open-
ing portion of the pocket having the generally U-shaped
cross-section. The stacking step includes determining a hori-
zontal position of an upper thin panel by a lower thin panel by
allowing an outer surface of the protrusion portion of an upper
module to abut on an upper inner surface of a lower module
from an inner side thereof.

According to such a method of stacking the thin panels, the
modules are attached beforehand to the respective four cor-
ners of the plural thin panels to be stacked. Then, the modules
attached to the four corners of the thin panels are stacked 1n a
pillar shape. Herein, the outer surface of the protrusion por-
tion of the upper module abuts on the upper inner surface of
the lower module from the inner side thereot, thereby restrict-
ing horizontal movement of the upper module to an outer side
of the lower module. Moreover, since the modules are
attached to the respective four corners of the thin panels, the
upper module 1s prevented from being slipped 1nto an inner
side of the lower module. Therefore, such a method deter-
mines the horizontal position of the upper thin panel by the
lower thin panel. Moreover, the thin panels can be sequen-
tially stacked i a wvertical direction. Accordingly, for
example, when thin panels are stacked on an upper surface of
a palette to transport the stacked thin panels by a forklift, a
known process may be skipped, the known process being
such that new modules are stacked on the modules of the four
corners of the thin panel already stacked, and then a new thin
panel 1s placed on these new modules. That 1s, one by one
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placement of new modules 1s omitted for stacking a new panel
thereon. According to the method, therefore, the modules can
be attached beforehand to the plurality of thin panels to be
stacked, thereby allowing for efficient and stable stacking of
the thin panels.

Moreover, the sandwich-and-support portion may include
the upper plate-shaped body, the lower plate-shaped body,
and a vertical wall. The vertical wall links an outer edge of the
upper plate-shaped body and an outer edge of the lower
plate-shaped body such that the vertical wall forms the pocket
having a generally U-shaped cross-section with the upper
plate-shaped body and the lower plate-shaped body. The load
transier portion may include a load transter surface formed on
an outer side of an outer surface of the vertical wall. The load
transter surface includes a load receiving surface provided in
an upper portion of the module and a load releasing surface
provided 1n a lower portion of the module. The protrusion
portion may include a first stepped portion formed on the load
releasing surface, and a second stepped portion formed on the
load recerving surface and having a shape complementary
with the first stepped portion. The stacking step may allow the
load releasing surface of the upper module to be placed on the
load recerving surface of the lower module and the first
stepped portion of the upper module to abut on the second
stepped portion of the lower module from an inner side
thereof.

In addition, the sandwich-and-support portion may include
the upper plate-shaped body, the lower plate-shaped body,
and a vertical wall. The vertical wall links an outer edge of the
upper plate-shaped body and an outer edge of the lower
plate-shaped body such that the vertical wall forms the pocket
having a generally U-shaped cross-section with the upper
plate-shaped body and the lower plate-shaped body. The load

transier portion may include a load transter surface formed on
an outer side of an outer surface of the vertical wall. The load
transter surface includes a load receiving surface provided in
an upper portion of the module and a load releasing surface
provided in a lower portion of the module. The protrusion
portion may include an engagement portion that 1s formed on
an mner edge of the lower plate-shaped body and 1s abuttable
on an 1inner edge of the upper plate-shaped body. The stacking
step may allow the load releasing surface of the upper module
to be placed on the load receiving surface ofthe lower module
and the engagement portion of the upper module to abut on an
inner edge of the upper plate-shaped body of the lower mod-
ule from an inner side thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an entire perspective view as seen from obliquely
above of amodule for stacking solar panels according to a first
embodiment of the present invention;

FIG. 2 1s an entire perspective view as seen from obliquely
below of the module for stacking the solar panels according to
the first embodiment of the present invention;

FIG. 3 1s a plan view of the module for stacking the solar
panels according to the first embodiment of the present inven-
tion;

FI1G. 4 1s a bottom view of the module for stacking the solar
panels according to the first embodiment of the present inven-
tion;

FIG. 5 1s a cross-sectional view of the module taken along
line B-B of FIG. 3;

FIG. 6 1s a partial schematic diagram depicting a state 1n
which the modules for stacking the solar panels are stacked
according to the first embodiment of the present invention;
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FIG. 7 1s an entire perspective view depicting a state in
which the solar panels have been stacked on a palette by using,

the modules for stacking the solar panels according to the first
embodiment of the present invention;

FIG. 8 1s a diagram similar to FIG. 1, depicting a module
for stacking solar panels according to a second embodiment
of the present 1nvention;

FIG. 9 1s a partial schematic diagram depicting a state in
which the modules for stacking the solar panels are stacked
according to the second embodiment of the present invention;

FIG. 10 1s a diagram similar to FIG. 1, depicting a module
for stacking solar panels according to a third embodiment of
the present invention; and

FIG. 11 1s a partial schematic diagram depicting a state in
which the modules for stacking the solar panels are stacked
according to the third embodiment of the present invention.

EXEMPLARY

EMBODIMENTS

A detailed description of a module 10 according to a first
embodiment of the present invention 1s given with reference
to the drawings. In the description below, the module 10 1s
used for stacking rectangular solar panels P serving as an
example of thin panels to be stacked.

The solar panel P includes cells that are serially connected,
and resin, tempered-glass, and a metal frame for protection of
these cells. The solar panel P 1s 1n the form of a thin plate.
Specifically, the solar panel P has a laminated structure 1n
which the cells made of silicone are embedded between a
glass layer and a plastic layer or between glass layers. The
solar panel P has a thickness of several millimeters (mm), an
area of several square meters (m”), and a weight of 10 to 30
kilograms (Kg). Thus, the solar panel P 1s a precise and fragile
structural body.

This embodiment describes a case where four modules 10
tor stacking the thin panels directly support four corners of
the solar panel P, respectively.

The module 10 includes a sandwich-and-support portion, a
load transfer portion, and drop-oif preventing means. The
sandwich-and-support portion sandwiches and supports the
solar panel P. The load transier portion 1s connected to the
sandwich-and-support portion to transier the weight of the
solar panel P downward. The drop-oil preventing means
regulates horizontal movement of the solar panel P, and thus,
to position the solar panel P 1n the horizontal direction.

As depicted 1 FIG. 1 through FIG. S, the module 10 1s
symmetric with respect to a center line X-X (see, FIG. 3). The
sandwich-and-support portion includes a plate-shaped body
pair 16 and a vertical wall 18. The plate-shaped body pair 16
has an upper plate-shaped body 12 and a lower plate-shaped
body 14 that are vertically disposed 1n parallel with a space
therebetween. The vertical wall 18 links the upper plate-
shaped body 12 and the lower plate-shaped body 14.

The load transier portion includes a box-structured portion
22 that 1s affixed to an outer surface 20 of the vertical wall 18.

The module 10 1s made of resin. The components (sand-
wich-and-support portion, load transfer portion, and drop-oif
preventing means) of the module 10 are integrally molded.

As described later, the modules 10 are attached to the four
corners of the solar panel P, respectively.

That 1s, four modules 10 sandwich and support the four
corners ol the solar panel P, respectively. The modules 10
attached to the solar panel P are placed on the corresponding
modules 10 attached to another solar panel P. Such placement
1s repeated, such that the modules 10 attached to the four
corners of the solar panels P are stacked 1n a pillar shape. As
a result, the solar panels P are stacked 1n a vertical direction.
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Accordingly, the weight of the solar panels P 1s transferred
through the modules 10 stacked 1n the pillar shape. The bot-
tom of the modules 10 receives the whole weight of the
stacked solar panels P.

The resin material for the module 10 may be a thermoplas-
ticresin, such as anon-crystalline resin or an olefin resin (e.g.,
polyethylene or polypropylene). Specifically, the resin mate-
rial for the module 10 may be a polyolefin (e.g., polypropy-
lene or high-density polyethylene), which 1s a homopolymer
or a copolymer of olefins, such as ethylene, propylene,
butane, isoprene, pentane, and methylpentene. Since the
structure of the module 10 1s relatively complex, a material
(e.g., polyolefin) suitable for integral molding by injection
molding 1s specifically used.

The upper plate-shaped body 12 and the lower plate-
shaped body 14 that form the plate-shaped body pair 16 are 1n
an L-shape. As clearly depicted 1n FIG. 1, the vertical wall 18
1s disposed 1n such a way that an outer edge 31 of the upper
plate-shaped body 12 and an outer edge 33 of the lower
plate-shaped body 14 are linked. Thus, the upper plate-shaped
body 12, the lower plate-shaped body 14, and the vertical wall
18 form a pocket having a generally U-shaped cross-section.

Accordingly, the plate-shaped body pair 16 and the vertical
wall 18 form the sandwich-and-support portion for sandwich-
ing and supporting the solar panel P. That 1s, the solar panel P
1s mserted between the upper plate-shaped body 12 and the
lower plate-shaped body 14 from an opening portion of the
pocket having the generally U-shaped cross-section formed
by the plate-shaped body pair 16 and the vertical wall 18, such
that the plate-shaped body pair 16 and the vertical wall 18
sandwich and support the solar panel P.

Therefore, the space between a lower surface of the upper
plate-shaped body 12 and an upper surface of the lower plate-
shaped body 14 and the respective areas of the upper and
lower plate-shaped bodies 12 and 14 may be determined 1n
such a way that the solar panel P can be sandwiched and
supported. Accordingly, the modules 10 sandwich and sup-
port the solar panel P, such that the modules 10 are fixed to the
solar panel P. This allows for transportation of the solar panel
P with the modules 10 attached to the four corners thereof as
described later.

As depicted in FIGS. 1 and 2, the upper plate-shaped body
12 includes a stiffening rib 41, and the lower plate-shaped
body 14 includes a stiffening rib 43. When the solar panel P 1s
sandwiched and supported, the lower plate-shaped body 14
receives the weight of the solar panel P. Thus, the lower
plate-shaped body 14 1s supported from below by the stiffen-
ing rib 43.

Specifically, as depicted in FI1G. 1, a plurality of stiffening
ribs 41 1s disposed at intervals from one another on an upper
side and a lower side of the upper plate-shaped body 12.
These stiffening ribs 41 link the outer surface 20 of the ver-
tical wall 18 and the upper plate-shaped body 12. As deplcted
in FIG. 2, on the other hand, a plurality of stiffening ribs 43 1s
disposed at intervals from one another on an upper side and a
lower side of the lower plate-shaped body 14. These stifien-
ing ribs 43 link the outer surtace 20 of the vertical wall 18 and
the lower plate-shaped body 14. The number of stiffening ribs
41 and 43 and the intervals thereof may be determined
according to the weight of the target solar panels P to be
stacked.

The upper plate-shaped body 12 and the lower plate-
shaped body 14 may be 1n a rectangular shape instead of being,
in an L-shape. The modules 10 may be respectively attached
to middle portions of the sides of the solar panel P instead of
the four corners of the solar panel P. Alternatively, rectangular
modules 10 may be respectively attached to middle portions
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ol sides of the solar panel P after L-shaped modules 10 are
attached to the respective four corners of the solar panel P.
Moreover, L-shaped modules 10 may be attached to any of the
tour corners of the solar panel P, and rectangular modules 10
may be attached to middle portions of any sides of the solar
panel P. That 1s, the L-shaped modules 10 and the rectangular
modules 10 may be used together.

As depicted 1n FIG. 2, the outer surface 20 of the vertical
wall 18 1s provided with the box-structured portion 22 that has
ribs 36 thereinside and an L-shaped cross-section. The box-
structured portion 22 forms the load transfer portion that has
a load transfer surface formed on an outer side of the outer
surface 20 of the vertical wall 18.

Specifically, the box-structured portion 22 includes an
upper surface 37 and a lower surface 39 that are parallel to
cach other. When solar panels P are stacked using the modules
10, the upper surface 37 forms a load recerving surface 74 for
receiving a load from an upper module 10A, whereas the
lower surface 39 forms a load releasing surface 72 for apply-
ing a load to a lower module 10B.

The upper surface 37 has a flap as depicted 1n FIG. 1,
whereas the lower surface 39 1s open as depicted 1n FIG. 2.

The drop-oif preventing means includes a protrusion por-
tion 70 that protrudes downward from a lower portion of the
module 10. When the upper module 10A 1s stacked on the
lower module 10B, the load releasing surface 72 of the upper
module 10A 1s placed on the load receiving surface 74 of the
lower module 10B. Herein, an outer surface of the protrusion
portion 70 of the upper module 10A abuts on an upper inner
surtace of the lower module 10B from an inner side thereof.

Specifically, the protrusion portion 70 includes a second
stepped portion 80. The second stepped portion 80 1s formed
on the load releasing surface 72. A first stepped portion 78 1s
formed on the load recerving surface 74 and has a shape
complementary with the second stepped portion 80.

As depicted 1n FIG. 1, the first stepped portion 78 includes
a lower horizontal surface 82, an upper horizontal surface 84,
and a first inclined surface 86. The lower horizontal surface
82 1s provided on a side closer to the sandwich-and-support
portion, whereas the upper horizontal surface 84 is provided
on a side farther from the sandwich-and-support portion. The
first inclined surtace 86 i1s provided between the lower hori-
zontal surface 82 and the upper horizontal surface 84. The
first inclined surface 86 extends upward in an outward direc-
tion from the outer surface of the vertical wall 18.

The second stepped portion 80, on the other hand, includes
a lower horizontal surface 88, an upper horizontal surface 90,
and a second 1nclined surface 92 as depicted 1n FI1G. 2. The
lower horizontal surface 88 is provided on a side closer to the
sandwich-and-support portion, whereas the upper horizontal
surtace 90 1s provided on a side farther from the sandwich-
and-support portion. The second inclined surface 92 1s pro-
vided between the lower horizontal surface 88 and the upper
horizontal surface 90. The second inclined surface 92 extends
upward 1n an outward direction from the outer surface of the
vertical wall 18.

Between the modules 10 that are vertically stacked and
adjacent to each other, theretfore, the lower horizontal surface
82, the first inclined surface 86, and the upper horizontal
surface 84 of the first stepped portion 78 of the lower module
10B respectively abut on the lower horizontal surface 88, the
second inclined surface 92, and the upper horizontal surface
90 of the second stepped portion 80 of the upper module 10A.
Accordingly, the entire upper surface 37 of the box-structured
portion 22 forms the load receiving surface 74, whereas the
entire lower surface 39 of the box-structured portion 22 forms
the load releasing surface 72.
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Since the upper plate-shaped body 12 is positioned lower
than the upper surface 37 of the box-structured portion 22, an
upper surface of the upper plate-shaped body 12 does not
form the load receiving surface 74. Moreover, since the lower
plate-shaped body 14 1s positioned higher than the lower
surface 39 of the box-structured portion 22, a lower surface of
the lower plate-shaped body 14 does not form the load releas-
ing surface 72.

The upper horizontal surface 84, the first inclined surface
86, and the lower horizontal surface 82 that form the load
receiving surface 74 extend from a first end surface 94 to a
second end surface 95 of the box-structured portion 22. Simi-
larly, the upper horizontal surface 90, the second inclined
surface 92, and the lower horizontal surface 88 that form the
load releasing surface 72 extend from the first end surface 94
to the second end surface 95 of the box-structured portion 22.
The end surfaces 94 and 95 of the box-structured portion 22
are disposed so as to be flush with the respective edges of the
vertical wall 18.

In the above configuration, when the upper module 10A 1s
stacked on the lower module 10B, the load releasing surface
72 of the upper module 10A 1s placed on the load receiving
surface 74 of the lower module 10B. Herein, as depicted 1n
FIG. 6, the second inclined surface 92 of the upper module
10A abuts on the first inclined surface 86 of the lower module
10B from an inner side thereof, thereby regulating horizontal
movement of the upper module 10A to an outer side of the
lower module 10B. In addition, the modules 10 are arranged
on the four corners of the solar panel P. This arrangement also
regulates slippage of the upper modules 10A 1nto an inner
side by the solar panel P, that 1s, horizontal movement of the
upper modules 10A to an inner side of the lower modules 10B
1s regulated by the solar panel P.

Since the upper plate-shaped body 12 and the lower plate-
shaped body 14 are in an L-shape as described above, a
position of the module 10 can be regulated in two perpen-
dicular directions on a horizontal surface. Specifically, the
movement of the upper module 10A to an inner side of the
lower module 10B 1s regulated 1n the two perpendicular direc-
tions. Moreover, movement of the upper module 10A to an
outer side of the lower module 10B 1s regulated 1n the two
perpendicular directions.

A plurality of nbs 36 1s formed on the box-structured
portion 22. The ribs 36 are parallel to the end surfaces 94 and
95 of the box-structured portion 22 and extend 1n a vertical
direction.

Since the box-structured portion 22 forms the load transier
portion, the box-structured portion 22 preferably has greater
strength. Thus, the areas of the upper and lower surfaces 37
and 39, and the thickness and the number of the ribs 36 1n the
box-structured portion 22 may be determined in such a way
that the strength of the box-structured portion 22 1s enhanced.

As a modified example, the lower horizontal surface 82 of
the upper surface 37 of the box-structured portion 22 may be
provided so as to be flush with an upper surface of the upper
plate-shaped body 12. Such modification allows the upper
surface of the upper plate-shaped body 12 to also form the
load recerving surface 74. Moreover, the lower horizontal
surface 88 of the lower surface 39 of the box-structured por-
tion 22 may be provided so as to be flush with a lower surface
of the lower plate-shaped body 14. Such modification allows
the lower surface of the lower plate-shaped body 14 to also
torm the load releasing surface 72.

In addition, a slope (not shown) that 1s inclined downward
toward the box-structured portion 22 may be provided in the
vicinity of both ends of an 1nner edge on an upper surface of
the lower plate-shaped body 14 to smoothly insert the solar
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panel P 1nto an opening portion of the pocket having a gen-
erally U-shaped cross-section.

The first inclined surface 86 preferably has an inclination
angle (ain FIG. 1)1narange of 60to 75 degrees. That1s, when
such modules 10 are used to vertically stack a plurality of
solar panels P as described later, the modules 10 may be
attached to the respective four corners of the solar panels P
beforehand. When the inclination angle of the first inclined
surface 86 1s within the above range, the solar panels P each
having the modules 10 attached to the four corners thereof are
readily stacked on an upper surface of a palette, for example.
When the inclination angle of the first inclined surface 86 1s
smaller than 60 degrees, the solar panels P are stacked readily.
However, the inclination angle of smaller than 60 degrees
deteriorates the function of the first inclined surface 86 used
to determine a horizontal position of an upper module by a
lower module. When the inclination angle of the first inclined
surface 86 1s greater than 75 degrees, on the other hand, the
function for determiming the horizontal position 1s enhanced,
while the solar panels P are difficult to be stacked.

The module 10 having the above configuration has effects
that are described below through a method of vertically stack-
ing the solar panels P by using the modules 10.

The description below 1s given of a case where a plurality
of solar panels P 1s vertically stacked on an upper surface of a
palette so that the stacked solar panels P can be transported by
a forklift.

First, the modules 10 are attached to the respective four
corners of a plurality of solar panels P that are going to be
stacked. Specifically, a corner of the solar panel P 1s inserted
to an opening portion (between the lower plate-shaped body
14 and upper plate-shaped body 12) of a pocket having a
generally U-shaped cross-section of the module 10. The solar
panel P 1s sandwiched by the lower plate-shaped body 14 and
the upper plate-shaped body 12, such that four modules 10 are
fixed to the four corners of the solar panel P, respectively.

Such a process 1s performed on the solar panels P. Prepa-
ration of the plural solar panels P each having the modules 10
attached to the four corners thereof can eliminate a process of
attaching the modules 10 to the four corners of each solar
panel P on a palette. Accordingly, the solar panels P can be
eiliciently stacked.

That 1s, when a plurality of solar panels P 1s stacked, the
modules 10 attached to four corners of a solar panel P are
stacked on the corresponding modules 10 of another solar
panel P 1n such a manner as to be stacked 1n a pillar shape.
Specifically, the second stepped portion 80 of a module (next
module) 10 attached to a solar panel P to be stacked next abuts
on the first stepped portion 78 of a module (top module) 10
attached to a solar panel P arranged on the top from an 1nner
side thereof. Accordingly, the lower surface 39 of the box-
structured portion 22 of the next module 10 1s placed on the
upper surface 37 of the box-structured portion 22 of the top
module 10. Such placement allows the lower horizontal sur-
face 88, the second inclined surface 92, and the upper hori-
zontal surface 90 of the second stepped portion 80 of the next
module 10 to respectively abut on the lower horizontal sur-
tace 82, the first inclined surface 86, and the upper horizontal
surface 84 of the first stepped portion 78 of the top module 10.
The load of the next module 10 1s transferred from the lower
surface 39 of the box-structured portion 22 thereof to the
upper surface 37 of the box-structured portion 22 of the top
module 10. Accordingly, the modules 10 are stacked at the
four corners of the solar panels P.

When a next solar panel P 1s stacked on the top solar panel
P, positions of the four modules 10 attached to the four cor-
ners of the next solar panel P are simultaneously determined
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by the corresponding four top modules 10. The angles of the
second inclined surface 92 and the first inclined surface 86 are
suitably set, thereby readily determining the positions of the
modules 10.

Such a process 1s repeated, so that the plural modules 10 are
stacked 1n a pillar shape at the four comers of the plural solar
panels P as depicted in FIG. 7. Therelore, the plurality of solar
panels P can be stacked in a vertical direction. Herein,
between the modules 10 vertically adjacent to each other, the
second stepped portion 80 of the upper module 10A abuts on
the first stepped portion 78 of the lower module 10B from an
inner side thereot, thereby restricting horizontal movement of
the upper module 10A to an outer side of the lower module 10.
Specifically, since the first stepped portion 78 and the second
step portion 80 are formed 1n an L-shape, horizontal move-
ment of the module 10 1s restricted from two perpendicular
directions. Moreover, the modules 10 are attached to the
respective four corners of the plural solar panels P and then
stacked 1n a pillar shape, thereby effectively preventing or
restricting slippage of the upper module 10A 1nto an inner
side of the lower module 10B. Theretfore, the horizontal posi-
tion of the upper module 10A can be determined by the lower
module 10B, and the solar panels P can be efficiently and
stably stacked 1n a vertical direction.

In addition, for example, a plurality of solar panels P ver-
tically stacked on a palette can be transported entirely by a
torklitt, including the palette located on the bottom. Accord-
ingly, the stacked solar panels P can be transported to a
predetermined location for storage.

At the storage location, there are cases where the stacked
solar panels P are unstacked. In such a case, the stacked solar
panels P can be efliciently unstacked by going through a
reverse order of the stacking procedure. Specifically, a solar
panel P 1s moved down in the order from the top of the
pillar-shaped stacked solar panels P 1n a state where the
modules 10 are attached to the respective four corners of the
solar panels P, and the solar panels P unstacked are then
moved to a desired location. Subsequently, the modules 10
are removed from the solar panels P.

According to the above described modules 10 for stacking
thin panels (solar panels P), when the plural thin panels are
stacked, the load recerving surface 74 1n an upper portion of
the module 10 that supports the thin panel from below 1s
arranged on an outer side of the thin panel. On this load
receiving surface 74, the load releasing surface 72 1n a lower
portion of a next module 10 1s placed. The next module 10
supports the thin panel from below. Accordingly, the load 1s
transierred between the upper module 10A and the lower
module 10B. In addition, an outer surface 76 of the protrusion
portion 70 that protrudes downward from a lower portion of
the upper module 10A abuts on an upper inner surface of the
lower module 10B from an inner side thereof, thereby
restricting relative movement of the upper module 10A to an
outer side of the lower module 10B. Moreover, the thin panel
1s provided between the modules 10, 1n such a manner that
relative movement of the upper module 10A to an inner side
of the lower module 10B 1s restricted. That 1s, the module 10
1s prevented from being dropped oif caused by shiit in a
horizontal direction. Accordingly, unlike 1n the related art, the
load receiving surface 74 and the load releasing surface 72
that form the load transfer surface do not have to have
recessed-raised positioning portions thereon. Consequently,
the load transier area does not have to be reduced to regulate
the relative movement of the upper module 10A to an outer
side and an 1nner side of the lower module 10. Therefore, an
adequate area for load transfer of the thin panels can be
secured.
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Specifically, the thin panel 1s 1nserted between the lower
plate-shaped body 14 and the upper plate-shaped body 12
from an opening portion of a pocket having a generally
U-shaped cross-section of the sandwich-and-support portion,
such that the module 10 sandwiches and supports the thin
panel. The load releasing surface 72 of the upper module 10A
1s placed on the load recerving surface 74 of the lower module
10B. This placement allows the load transfer between a mod-
ule 10 sandwiching and supporting a lower thin panel and a
module 10 sandwiching and supporting an upper thin panel.
Moreover, the outer surface 76 of the protrusion portion 70
protruding downward from a lower portion of the upper mod-
ule 10A abuts on an upper inner surtace of the lower module
10B from an imnner side thereof. This allows a horizontal
position of the upper module 10A to be determined by the
lower module 10B, thereby elliciently and stably stacking the
thin panels 1n a vertical direction.

According to the method of stacking the thin panels having
the above configuration, the modules 10 are attached before-
hand to the respective four corners of the plural thin panels
that are to be stacked. Subsequently, the modules 10 attached
to the four corners of the thin panels are stacked 1n a pillar
shape. Herein, the outer surface 76 of the protrusion portion
70 of the upper module 10A abuts on the upper inner surface
of the lower module 10B from the inner side thereot, thereby
restricting the horizontal movement of the upper module 10A
to an outer side of the lower module 10B. Moreover, since the
modules 10 are attached to the respective four corners of the
thin panels, the upper module 10A 1s prevented from slipping
into the inner side of the lower module 10B. According to this
method, therefore, the horizontal position of the upper thin
panel 1s determined by the lower thin panel. Moreover, the
thin panels can be sequentially stacked 1n a vertical direction.
Thus, for example, when thin panels are stacked on an upper
surface of a palette for transportation by a forklift, a known
process may be skipped, the known process being such that
new modules 10 are stacked on the corresponding modules 10
attached to the four corners of the thin panel already stacked,
and then a new thin panel 1s placed on these new modules 10.
That 1s, this method does not involve the new modules 10
being placed one by one to stack the new panel thereon.
According to the method of the first embodiment, therefore,
the modules 10 can be attached betforehand to a plurality of
thin panels to be stacked, thereby efliciently and stably stack-
ing the thin panels. In the first embodiment, the load transfer
surface 1s provided with the first inclined surface 92 and the
second inclined surface 86. These inclined surfaces prevent
the module from being dropped off. Moreover, the load trans-
ter portion determines the position of the module to be placed.

A second embodiment of the present invention 1s described
in detail below. In the description below, components that are
similar to those of the first embodiment are given like refer-
ence numerals and description thereof 1s not given. A detailed
description 1s now given of characteristics of the second
embodiment.

FIGS. 8 and 9 depict a module 10 according to the second
embodiment. A feature of the module 10 resides 1n the mode
ol determination of a horizontal position of a thin panel P.
Thus, the module 10 has a structure that differs from that of
the first embodiment. Specifically, the structure of a protru-
s1on portion that protrudes downward from a lower portion of
the module 10 1s different.

More specifically, although the module 10 of the second
embodiment allows an upper plate-shaped body 12 and a
lower plate-shaped body 14 to sandwich and support each of
the four corners of a thin panel as similar to that of the first
embodiment, the protrusion portion of the module 10 of the
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second embodiment has an engagement portion that 1s abut-
table on an inner edge 87 of the upper plate-shaped body 12 as
depicted 1n F1G. 8. This engagement portion 1s provided to an
inner edge 89 of the lower plate-shaped body 14 and has an
inner fringe 97. This mner fringe 97 extends downward from
the mner edge 89 of the lower plate-shaped body 14, thereby
allowing the inner fringe 97 to abut on the inner edge 87 of the
upper plate-shaped body 12 from an iner side thereof.

The inner fringe 97 extends across the entire inner edge 89
of the lower plate-shaped body 14. The inner fringe 97 has the
amount of downward protrusion that can be optionally deter-
mined as long as the inner fringe 97 can abut on the inner edge
87 of the upper plate-shaped body 12.

Therefore, when modules (upper modules) 10 attached to
the four corners of a thin panel P 1s placed on the correspond-
ing modules (lower modules) 10 of a thin panel P that 1s
already stacked, the mnner fringes 97 of the lower plate-shaped
bodies 14 of the upper modules 10A abut on the inner edges
87 of the upper plate-shaped bodies 12 of the lower modules
10B. Consequently, relative movement of the upper modules
10A to an outer side of the lower modules 10B 1s restricted.
Moreover, since the modules 10 are arranged at the four
corners of the thin panels, relative movement of the upper
modules 10A to an mner side of the lower modules 10B 1s
restricted by the thin panels P. Accordingly, the upper module

10A 1s also prevented from being slipped 1into an inner side of
the lower module 10B.

In addition, the module 10 of the second embodiment 1s
similar to that of the first embodiment regarding the configu-
ration 1n which upper and lower surfaces of a box-structured
portion 22 forms a load transfer surface. However, unlike the
load transfer surface of the first embodiment, the load transter
surface of the second embodiment has a load recerving hori-
zontal surtface 96 that 1s provided on an upper portion of the
module 10 and a load releasing horizontal surface 98 that 1s
provided on a lower portion of the module 10. As depicted in
FIG. 9, the lower plate-shaped body 14 has a lower surface
that 1s flush with the lower surface of the box-structured
portion 22. Thus, the lower surface of the lower plate-shaped
body 14 also forms the load receiving horizontal surface 96.
The upper plate-shaped body 12 has an upper surface that 1s
flush with an upper surface 37 of the box-structured portion
22, such that the upper surface of the upper plate-shaped body
12 also forms the load releasing horizontal surface 98.
Accordingly, the module 10 of this embodiment 1s capable of
having a larger load transfer surface including a load receiv-
ing surface 74 and a load releasing surface 72 than that of the
first embodiment. The module 10 of this embodiment, there-
fore, 1s suitable for a case where heavy thin panels are stacked.

According to a method of stacking thin panels P by using
the modules 10 of this embodiment, four corners of a thin
panel P are sandwiched and supported by the corresponding
modules 10 as similar to those of the first embodiment. Also,
the respective four corners of a plurality of thin panels P that
1s to be stacked are sandwiched and supported by the corre-
sponding modules 10 before the thin panels P are stacked as
similar to the first embodiment. However, the method of this
embodiment differs from that of the first embodiment 1n the
following points.

In a stacking step, the load releasing surfaces 72 of the
upper modules 10A are placed on the load receiving surfaces
74 of the lower modules 10B at the respective four corners of
the thin panel. Herein, the imnner fringe 97 serving as an
engagement portion of the upper module 10A abuts on the
inner edge 87 of the upper plate-shaped body 12 of the lower
module 10B from an inner side thereof.
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Such a process 1s repeated, so that the modules 10 are
stacked 1n a pillar shape at the four corners of the plural thin
panels P as depicted 1n FIG. 9. Consequently, the plurality of
thin panels P can be vertically stacked without contacting one
another.

In addition, for example, a plurality of vertically stacked
thin panels P can be transported entirely by a forklift includ-
ing a palette at the very bottom tier for storage at a predeter-
mined location. The module 10 of this embodiment allows the
plate-shaped body pair 16 and the box-structured portion 22
to have adequate load support areas. Thus, between the mod-
ules 10 vertically adjacent to each other, the upper module
10A 1s stably supported by the lower module 10B. Moreover,
the mner fringe 97 suppresses horizontal movement of the
upper module 10A to an outer side of the lower module 10B.
The modules 10 are arranged at the four corners of the thin
panel P. Such an arrangement suppresses relative movement
of the upper module 10 A to an 1inner side of the lower module
10B. Consequently, the modules 10 stacked 1n the pillar shape
and the thin panels P supported by these modules 10 can be
stably transported even when some vibration occurs espe-
cially during the transportation.

A third embodiment of the present invention 1s described 1n
detail below. In the description below, components that are
similar to those of the first embodiment are given like refer-
ence numerals and description thereof 1s not given. A detailed
description 1s given of characteristics of the third embodi-
ment.

A feature of a module 10 according to this embodiment
resides 1n the support mode of a thin panel P. The module 10
of the third embodiment has a structure (specifically, support
portion) that differs from that of the first embodiment.

Specifically, i the first embodiment, the module 10
includes a sandwich-and-support portion to sandwich and
support a thin panel P. This sandwich-and-support portion
includes: a plate-shaped body pair 16 having an upper plate-
shaped body 12 and a lower plate-shaped body 14; and a
vertical wall 18 linking the upper plate-shaped body 12 and
the lower plate-shaped body 14. The upper plate-shaped body
12 and the lower plate-shaped body 14 are linked parallel to
cach other with a space therebetween 1n a vertical direction. In
the module 10 of the third embodiment, a member for sup-
porting a thin panel P from below 1s a support plate 99 on
which the thin panel P 1s placed.

Asdepicted in FIGS. 10 and 11, the supportplate 99 1s 1n an
L-shape as similar to the lower plate-shaped body 14 of the
first embodiment. Since the support plate 99 supports the
weight of the thin panel P, a lower surface of the support plate
99 15 provided with a plurality of stiffening ribs 43 that are
provided at predetermined intervals from one another. The
stiffening rib 43 links an outer surface 20 of the vertical wall
18 and the lower plate-shaped body 14. The number of the
stiffening ribs 43 and the intervals therebetween may be
determined according to the weight of target solar panels P to
be stacked.

The module 10 has drop-oil preventing means and a load
transier portion that are similar to those of the first embodi-
ment. The module 10 of this embodiment includes such a
support plate 99 and is an integrally molded component as
similar to the first embodiment.

Such a module 10 1s suitable for transportation of a solar
panel P that has a metal frame {fitted into an outer peripheral
edge thereol. In this case, four corners of the metal frame are
placed on upper surfaces of the support plates 99 of the
corresponding modules 10. For example, the module 10 of
this embodiment 1s suitable for a case, for example, where the
solar panels P are stored for a relatively long period of time 1n
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a state of being stacked and have a relatively small amount of
vertical distortion caused by, for example, vibration during
transportation. More specifically, in comparison with the sup-
port mode of the solar panel P by the modules 10 of the first
embodiment, the four corners of the solar panel P 1n this
embodiment are supported so as to be free ends, causing the
possibility of an increase in the amount of vertical distortion
of the solar panel P. However, the metal frame fitted into the
outer peripheral edge of the solar panel suppresses an
increase in the distortion amount. The module 10 of this
embodiment indirectly supports the solar panel P through the
metal frame. The module 10, therefore, 1s suitable for a case
where the solar panels P are stored for a long period of time.

In this embodiment, the solar panel P 1s simply placed on
the support plate 99 unlike the first embodiment. Conse-
quently, the module 10 of this embodiment 1s usable for a
variety of sizes (thicknesses) of solar panels P. A plurality of
solar panels P having different thicknesses can be stacked
using a plurality of the 1identical modules 10.

In addition, when solar panels P are stacked using the
modules 10 of this embodiment, the modules 10 are arranged
beforehand 1n positions corresponding to the four corners of
the solar panel P. Herein, the positions are the locations on
which the solar panels P are to be stacked (e.g., on palette).
The solar panel P 1s placed on the support plates 99 of the
arranged modules 10. In this embodiment, therefore, the solar
panels P cannot be stacked one after another on the palette
unlike the first embodiment 1n which the modules 10 are
attached beforechand to the respective four corners of the
plural solar panels P to be stacked, and then the solar panels P
with the attached modules 10 are carried to the palette and
stacked by stacking the modules 10 on the corresponding
modules 10.

In the first embodiment, when a next solar panel P 1s
stacked on the solar panels P that are already stacked, posi-
tions of the four modules 10 attached beforehand to the four
corners of the next solar panel P are determined at a time with
respect to the corresponding modules 10 of a solar panel P at
the very top tier. Such positioning of the modules 10 requires
certain skills. In the stacking operation of the solar panels P
according to this embodiment, however, four corners of a next
solar panel P may be placed on the support plates 99 of the
modules 10 that are positioned beforehand, thereby facilitat-
ing the stacking operation of the solar panels P.

The present invention has been described above with ret-
erence to particular embodiments, but the present invention 1s
not limited thereto. It will be apparent to those skilled 1n the
art that the described embodiments may be modified or
altered 1n various ways without departing from the scope of
the present invention.

For example, the first through third embodiments may be
modified or altered as follows. For example, 1n the first and
second embodiments, since the modules 10 support a solar
panel P, the solar panel P 1s directly sandwiched and sup-
ported by the modules 10. The sandwiching and supporting
manner enables firm support of the solar panel P in compari-
son with a case where a solar panel P placed on modules 1s
supported merely from below. Therefore, the sandwich and
support of the solar panel P 1s suitable for the direct support of
the solar panel P. However, the first and second embodiments
are not limited thereto. For example, an outer peripheral edge
ol the solar panel P may be fitted into a metal {frame according
to the weight and/or the transportation manner of the solar
panel P, and then four corners of the metal frame may be
indirectly sandwiched and supported by the modules 10. In
the third embodiment, on the other hand, an outer peripheral
edge a solar panel P 1s provided with a metal frame that 1s
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fitted thereinto to support the solar panel P by the modules 10.
Thus, the four comers of this metal frame are placed on the
modules 10, thereby supporting the solar panel P from below.
However, the third embodiment 1s not limited thereto. For
example, the modules 10 may directly support the solar panel
P from below without using the metal frame when, for
example, the weight of the solar panel P 1s relatively light, the
vibration during transportation 1s small, and the storage space
(specifically, height) 1s limited.

In this embodiment, moreover, the identical modules 10
are attached to the four corners of all the plural solar panels P
and are stacked 1n a pillar shape to stack the plural solar panels
P 1n a vertical direction. However, the identical modules 10 do
not have to be used to stack the solar panels P. The lower the
tier of the modules 10, the greater the number of the solar
panels P to support 1s. Thus, the greater the strength that 1s
desired, corresponds to the lowering of the tier of the modules
10. Therefore, modules 10 having the same shape with dif-
ferent thicknesses may be used, and the thicknesses of the
modules 10 may be increased with lowering tier.

What 1s claimed 1s:

1. A module for use with a plurality of like modules for

stacking thin panels, the module comprising:

an upper portion and a lower portion;

a sandwich-and-support portion including a pocket having
a generally U-shaped cross-section for sandwiching and
supporting a corner or a middle portion of a side of a thin
panel from below, the sandwich-and-support portion
including an upper plate-shaped body, a lower plate-
shaped body, and a vertical wall, the vertical wall linking
an outer edge of the upper plate-shaped body and an
outer edge of the lower plate-shaped body such that the
vertical wall forms the pocket having a generally
U-shaped cross-section with the upper plate-shaped
body and the lower plate-shaped body;

a load transfer portion connected to the sandwich-and-
support portion for transferring a weight of the thin
panel downward, the load transier portion including a
load transier surface formed on an outer side of an outer
surface of the vertical wall, the load transfer surface
including a load receiving surface provided in the upper
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portion of the module and a load releasing surface pro-
vided in the lower portion of the module;

a protrusion portion protruding downward from the lower
portion of the module and formed at an 1nner side of the
lower portion of the module, the protrusion portion
including an engagement portion that 1s formed on an
inner edge of the lower plate-shaped body and 1s abut-
table on an inner edge of the upper plate-shaped body of
another like module stacked therebelow, and

drop-oif preventing means for regulating horizontal move-
ment of the thin panel by using the protrusion portion.

2. A method of stacking a plurality of thin panels using

modules, the modules each being as claimed 1n claim 1, the
method comprising the steps of:

attaching the modules to respective four corners of the
plurality of thin panels to be stacked; and

following the step of attaching the modules, stacking the
thin panels 1n sequence by stacking the modules
attached to the four comers of one of the thin panels on
corresponding modules of another thin panel 1n a pillar
shape such that a weight of the thin panels 1s transterred
downward by the load transier portions, wherein

the attaching step includes sandwiching and supporting the
thin panel by the sandwich-and-support portion by
iserting the thin panel between the lower plate-shaped
body and the upper plate-shaped body from an opening
portion of the pocket having the generally U-shaped
cross-section, and

the stacking step includes determiming a horizontal posi-
tion of an upper thin panel 1n relation to a lower thin
panel by allowing an outer surface of the protrusion
portion of an upper module to abut on an upper inner
surface of a lower module from an inner side thereof:
and

the stacking step allows the load releasing surface of the
upper module to be placed on the load recerving surface
of the lower module and the engagement portion of the
upper module to abut on the mner edge of the upper
plate-shaped body of the lower module from the inner
side thereof.
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